ABSTRACT Some studies suggest that there are urban-rural variations in cancer incidence but whether these simply reflect urban-rural socioeconomic variation is unclear. We investigated whether there were urban-rural variations in the incidence of 18 cancers, after adjusting for socioeconomic status. Cancers diagnosed between 1995 and 2007 were extracted from the population-based National Cancer Registry Ireland and Northern Ireland Cancer Registry and categorised by urban-rural status, based on population density of area of residence at diagnosis (rural G1 person per hectare, intermediate 1-15 people per hectare, urban 915 people per hectare). Relative risks (RR) were calculated by negative binomial regression, adjusting for age, country and three area-based markers of socioeconomic status. Risks were significantly higher in both sexes in urban than rural residents with head and neck (males RR urban vs. rural=1.53, 95 % CI 1.42-1.64; females RR=1.29, 95 % CI 1.15-1.45), esophageal (males 1.21, 1.11-1.31; females 1.21, 1.08-1.35), stomach (males 1.36, 1.27-1.46; females 1.19, 1.08-1.30), colorectal (males 1.14, 1.09-1.18; females 1.04, 1.00-1.09), lung (males 1.54, 1.47-1.61; females 1.74, 1.65-1.84), non-melanoma skin (males 1.13, 1.10-1.17; females 1.23, 1.19-1.27) and bladder (males 1.30, 1.21-1.39; females 1.31, 1.17-1.46) cancers. Risks of breast, cervical, kidney and brain cancer were significantly higher in females in urban areas. Prostate cancer risk was higher in rural areas (0.94, 0.90-0.97). Other cancers showed no significant urban-rural differences. After adjusting for socioeconomic variation, urban-rural differences were evident for 12 of 18 cancers. Variations in healthcare utilization and known risk factors likely explain some of the observed associations. Explanations for others are unclear and, in the interests of equity, warrant further investigation.
INTRODUCTION
The investigation of geographical variations in cancer has a long and distinguished history. For example, the International Agency for Research on Cancer, part of the World Health Organisation, has published ten volumes of cancer incidence in five continents 1 documenting, in detail, cancers recorded by population-based cancer registries worldwide since the 1950s. This series was predicated on the belief that comparison of cancer rates between countries has the potential to suggest clues to aetiology (thereby advancing understanding of cancer) and identify populations which could potentially benefit from cancer control activities. Over the past two to three decades, there has been interest in investigating geographical variations in cancer within individual countries (see, for example [2] [3] [4] [5] [6] ). These types of analyses can reveal more local variations in risk and highlight local differences in service provision or uptake (e.g. screening) or healthcare needs. Since inequalities need to be identified before they can be addressed, such analyses also inform the health equity agenda promoted in many countries 7 and, increasingly, in individual cities. 8 One approach in investigating the geographical distribution of cancer within countries has been to describe variations in rates between those resident in urban and rural areas. Many studies suggest that cancer rates are higher in urban than rural areas (see for example [9] [10] [11] [12] ). However, this is not a universal finding and reported patterns of association differ by country, time period, cancer site, gender and the measure of cancer burden considered. 10, [13] [14] [15] [16] A particular difficulty relates to studies which focus on cancer mortality (of which there are many). Any urban-rural variations in mortality could be due to geographical differences in overall incidence, extent of disease at diagnosis or survival, and these effects cannot be distinguished if only deaths are considered. Moreover, significant proportions of cancer deaths occur in nursing homes 17, 18 and other locations which do not necessarily reflect where people lived during their lifetime, and this has the potential to induce spatial artifacts in mortality rates.
It is well recognized that exposure to many cancer risk factors varies across socioeconomic groups. 19 In many countries, the socioeconomic composition of urban and rural areas differs, meaning that observed variations in cancer rates between urban and rural areas may simply reflect socioeconomic differences. However, many of the previous studies of this topic have not adjusted their analyses for measures of socioeconomic status. A recent study, from England and Wales, reported that differences in a series of health outcomes (including all cancers and lung cancer) between urban and rural areas were largely accounted for by adjusting for deprivation. 20 This analysis was based on mortality data, and whether adjustment for socioeconomic status eliminates urban-rural variations in cancer incidence is less clear.
In a population-based study in two countries, we investigated urban-rural variations in the incidence of 18 common cancers, after adjusting for measures of socioeconomic status.
METHODS

Setting
The study was conducted on the island of Ireland, which had, in 1995-2007, an average population of approximately 5.6 million. Almost 70 % (3.9 million) lived in the Republic of Ireland (RoI); the remainder lived in Northern Ireland (NI), which is part of the United Kingdom. The healthcare systems-and cancer services-of the two countries are separate. The RoI system involves a mixture of public and private provision while the NI system is predominantly public. In NI, population-based screening programs for cervical and breast cancers were in place before the mid-1990s. In RoI, population-based screening for breast cancer commenced in the Dublin area in 2000, with national roll-out achieved in 2007, while organized cervical screening was only available to women in a single area of the midwest during the study period.
Data Sources
Data on cancers was derived from the two cancer registries in Ireland which, between them, record all cancers newly diagnosed in the populations usually resident in RoI (National Cancer Registry Ireland; www.ncri.ie) and NI (N. Ireland Cancer Registry; www.qub.ac.uk/research-centres/nicr/). Both registries operate according to internationally accepted registration and coding conventions. They identify incident cancers through a variety of hospital and community sources and collect patient (e.g. date of birth, address at diagnosis) and tumour details (e.g. cancer site, date of diagnosis) for each case. Completeness of case ascertainment in RoI has been estimated to be at least 97 % and, based on international indicators, is considered to be high in NI. 21, 22 In this analysis, the 18 most commonly diagnosed cancers were considered as follows: head and neck (ICD10 C01-C14, C30-32), esophagus (C15), stomach (C16), colorectal (C18-21), pancreas (C25), lung (C34), malignant melanoma (C43), non-melanoma skin (C44), breast (C50; considered for women only), ovarian (C56), corpus uteri (C54), cervix (C53), prostate (C61), bladder (C67), kidney (C64-65), brain and central nervous system (CNS) (C70-72), non-Hodgkin's lymphoma (C82-85) and leukaemia (C91-95). Details of cases diagnosed at these sites during 1995-2007 were extracted from the registry databases and amalgamated into a single dataset. Multiple primary cancers were excluded based upon international rules. 23 Cases were assigned to the smallest geographic unit for which population data is available (wards in NI and electoral divisions (EDs) in RoI), based on the address at diagnosis. In NI, this process was undertaken using a postcode-to-electoral ward lookup file (central postcode directory). 24 In RoI, this was done by matching address information to the GeoDirectory database, 25 which provides a list of official postal addresses and location details for every property in the country, supplemented with manual coding. For some RoI cases (4.4 %), the address was not detailed enough to pinpoint the precise ED to which it belonged; these cases were allocated at random to one of the small number of possible EDs, with the probability of assignment weighted by the population of the possible EDs. In addition, for some cases, the ward/ED was entirely unknown (NI 2.7 %; RoI 3.6 %). In order not to underestimate overall incidence, for these registrations, a fraction of the cases of each cancer type was allocated in proportion to each ED/ward weighted by population.
Annual population estimates for NI wards for the years 1995-2007 were derived from annual age-sex-specific population estimates for district councils, using the 2001 census (the only census during the study period) as the basis for the splits by ward. 26, 27 In RoI, annual population estimates for EDs were obtained by linear interpolation of the ED populations provided in the 1996, 2002 and 2006 censuses, constrained by the age-sex-specific annual national population estimates. 28, 29 Since there is no standard definition of urban and rural areas in Ireland, we used population density as an ordinal indicator of the degree of urbanisation of a geographical area. Three categories were created, each containing approximately one-third of the 1995-2007 total population: "rural" (G1 person/hectare, 36 % of total population; average population 2,004,451), "intermediate" (1) unemployment-the proportion of the economically active population aged resident in the area who were unemployed, (2) educational attainment-the proportion of people aged 16-74 resident in the area who had a university degree and (3) elderly living alone-the proportion of people aged 75 and older resident in the area who lived alone. Among the elderly, who have the highest rates of cancer, living alone is a marker of poverty and experiencing multiple types of enforced deprivation (e.g. inability to afford adequate heating, new clothes or a meal out). 30 Following convention, for each of these socioeconomic variables, wards and EDs were grouped into quintiles, each containing approximately 20 % of the total 1995-2007 population, and ranging from lowest (quintile 1) to highest (quintile 5).
Statistical Analysis
A count of the observed number of cancer cases by site and sex was generated for each ward/ED. Expected numbers were calculated by applying all-Ireland incidence rates for each 5-year age group to population counts. Relative risks (RR), with 95 % confidence intervals, were estimated for categories of population density, using negative binomial regression to account for over-dispersion in the data. 31 Rural areas formed the reference group, and the RRs for intermediate and urban areas were adjusted for age, country (NI/RoI) and the three markers of socioeconomic status (unemployment, educational attainment and elderly living alone). The inclusion of country in the model was intended, in part, to adjust for systematic differences between countries in incidence, which might have resulted, for example, from the different healthcare systems. The Spearman rank correlation coefficients between the three markers of socioeconomic status were relatively low (unemployment and education, 0.197; unemployment and elderly living alone, 0.147; education and elderly living alone, 0.008), giving confidence that including all three in the model would be unlikely to result in over-adjustment for socioeconomic status.
To aid in summarising the findings and in interpretation, the results for the 18 cancer sites are presented in three groups as follows: (1) cancers where incidence is generally considered to be positively associated with socioeconomic status (nonmelanoma skin cancer, malignant melanoma and breast and prostate cancer), (2) cancers where incidence is generally considered to be negatively associated with socioeconomic status (head and neck, esophageal, stomach, colorectal, pancreatic, lung, bladder, kidney and cervical cancer) and (3) cancers where incidence does not vary by socioeconomic status, or associations with socioeconomic status are inconsistent (ovary, uterus and brain and CNS cancers, and non-Hodgkin's lymphoma and leukaemia). [32] [33] [34] [35] [36] [37] [38] In a secondary analysis, we distinguished between colon and rectal cancers.
RESULTS
The average annual number of cases of each cancer is shown in Table 1 . For Ireland as a whole, the most common cancer in both sexes was non-melanoma skin cancer. In males, this was followed by cancers of the prostate, colorectum and lung. In females, it was followed by cancers of the breast, colorectum and lung. In males, the percentage of all cases which were diagnosed in NI residents ranged from 25 (for prostate cancer) to 34 % (for lung and stomach cancer). In females, the percentage of cases occurring in NI was lowest for brain and CNS cancer (28 %) and highest for head and neck cancer (38 %) .
The majority of the land mass of the island was designated rural (population density G1 person/hectare; Fig. 1 ). The areas designated urban broadly corresponded to cities and larger towns. Intermediate areas were mainly in the periphery of cities or encompassed moderate-sized towns.
While across the entire island, 20 % of the population fell into each unemployment quintile, this varied significantly between urban, intermediate and rural areas ( Fig. 2a ; chi-square pG0.001). In rural areas, 13 % of the population was in the highest unemployment category, compared to 30 % in urban areas; in rural areas, 26 % of the percentage was in the lowest unemployment category compared to 17 % in urban areas. There were also strong, albeit somewhat different, associations between urbanrural status and educational attainment ( Fig. 2b ; chi-square pG0.001) and elderly living alone ( Fig. 2c ; chi-square pG0.001). Thirty-five percent of people residing in urban areas were in the highest educational attainment category, compared to 4 % in rural areas. In contrast, similar proportions in urban and rural areas were in the lowest educational attainment category (23 and 27 %). In terms of elderly living alone, 14 % of people resident in rural areas were in the category with the highest percentage of elderly people living alone compared to 31 % in urban areas.
In total, across the entire study period, there were 129,380 cancers in people resident in urban areas, 90,597 in people resident in intermediate areas and 121,810 in people resident in rural areas. Table 2 shows, for the four cancers which are usually positively associated with socioeconomic status, RRs adjusted for age, country and the three socioeconomic markers for people resident in intermediate and urban areas, compared to those resident in rural areas. For two sites (nonmelanoma skin and breast cancer), risk increased with increasing urbanisation; urbanisation; men resident in urban areas had a statistically significant 6 % lower risk of being diagnosed with prostate cancer than men in rural areas. Of the nine cancers which are usually negatively associated with socioeconomic status, one-pancreatic cancer-showed no relationship with urban-rural residence (Table 2) . For the eight other sites (head and neck, esophagus, stomach, colorectum, lung, bladder, kidney and cervix), risk was significantly higher in urban than rural residents, in at least one sex. The strongest associations (RRs raised by around 50 % or more in urban areas) were seen for cancers of the head and neck (in males), lung (males and females) and cervix. Risks for urban residents were also significantly raised, albeit more modestly (approximately 20-40 %), for females with head and neck cancer and for both males and females with esophagus, stomach and bladder cancer. Associations were less strong (risk raised by 4-14 %) for colorectal and kidney cancers. For males, for all sites with the exception of esophagus, pancreas and kidney, people residing in intermediate areas also had significantly higher risk than those in rural areas, although the RR was closer to unity than that for urban areas. For females with lung, bladder and cervical cancer, risk estimates in intermediate areas were also significantly raised compared to rural areas, but were lower than for urban areas. When colon and rectal cancers were considered separately, for colon cancer, the risk was significantly raised for males in urban areas (RR=1.14, 95 % CI 1.09-1.20) but not for females (RR=1.00, 95 % CI 0.95-1.05); for rectal cancer, in both sexes, the risk estimate was modestly higher in urban areas (males RR=1.13, 95 % CI 1.06-1.19; females RR=1.13, 95 % CI 1.05-1.22). Non-melanoma skin cancer 1.0 (ref)
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CANCER INCIDENCE BY URBAN-RURAL STATUS
Of the five cancers not usually associated with socioeconomic status, risks for four (ovary and uterus cancer, non-Hodgkin's lymphoma and leukaemia) did not vary significantly by urban-rural residence ( Table 2) . Risk of cancers of the brain and CNS was significantly higher in urban than rural areas, but this was seen only in females, and the risk estimate was only modestly raised (13 %).
DISCUSSION
We found urban-rural variations in the incidence of 12 of 18 of the most common cancers in Ireland, after adjusting for various markers of socioeconomic status. For 11 of these sites, risk was significantly higher in people residing in urban compared to rural areas. The exception was prostate cancer, for which incidence was significantly lower in urban than rural areas.
Cancer Registration
In any analysis of routinely collected data, the possibility must be considered that the patterns observed are an artifact of the data collection process. The two registries from which the data was abstracted follow systematic protocols for identification and registration of cancer cases, which are based on best international practise, and implemented by trained staff. Registrations are actively sought in hospitals and community organizations (e.g. nursing homes) in both urban and rural areas from a variety of data sources, including pathology reports, oncology and radiotherapy clinic records, hospital administration systems and discharge records. The data collected are strictly quality controlled both internally and at the time of submission to international data repositories. As a result of these thorough and rigorous processes, levels of completeness of registration are considered likely to be very high. 21, 22 While the possibility cannot be entirely excluded that the proportion of "missed" registrations is higher in people residing in rural areas, it seems very unlikely that there are systematic geographical variations in cancer registration to such an extent that they would cause the urban-rural differences in incidence reported here. A proportion of cases could not be assigned with confidence to a specific ED/ward, typically because the patient address lacked sufficient detail. A fraction of these cases was assigned to each ED/ward to avoid underestimating overall incidence. It is possible that cases from rural areas may more often have nonspecific addresses, so this process may have meant that we slightly underestimated incidence in rural areas. However, the proportion of such cases was low and would not explain the observed associations. There must, therefore, be other explanations for the patterns observed.
Adjusting for Socioeconomic Status
One of our objectives was to document urban-rural variations in cancer risk, after adjusting for socioeconomic status. The only available markers of socioeconomic status were area-based and derived from census information. Our lack of information on individual-level socioeconomic measures (such as income or occupation) was a limitation, but applies to almost all studies based on routinely collected data. It is also always possible that any marker of socioeconomic status, whether at the area-level or individual-level, may not accurately reflect actual socioeconomic status. These two issues are likely to have resulted in some misclassification of cancer cases and residual confounding. Two observations suggest that this cannot be the sole explanation for the observed associations between urban-rural residence and cancer, however. Firstly, the patterns of association between cancer risk and unemployment and educational attainment in this dataset 39 were generally consistent with relationships with socioeconomic status (measured at the area-and individual-level) reported in other developed countries. [32] [33] [34] [35] [36] [37] [38] Secondly, incidence was higher in urban than rural areas for cancers which are positively (breast and non-melanoma skin cancer) and cancers which are negatively (for example, lung and head and neck cancer) associated with socioeconomic status.
Variations in Access to Screening and Diagnostic Services Geographical differences in the incidence of some cancers could potentially be explained by area-level variations in access to health services. In this study, countrylevel variations in healthcare access are also possible, since NI has mainly publicallyfunded healthcare whereas the RoI system involves a mixture of public and private provision. However, the urban-rural risk estimates were adjusted for country, so this will have attenuated any such systematic country-level differences.
In both the UK (of which NI is part) and RoI, rates of health service utilization in primary care are lower in rural than urban areas. [40] [41] [42] This provides a possible explanation for the observed urban-rural variations in risk of non-melanoma skin cancers, which are relatively asymptomatic and rarely fatal and many of which can be managed by a general practitioner (GP) without referral to hospital services.
Prostate cancer incidence rates are driven by prostate-specific antigen (PSA) testing, 43 most of which is conducted in primary care. PSA testing is widespread in Ireland. 44 In NI, PSA testing levels are higher among GPs in rural practises 45 and in RoI, although urban-rural variations have not been specifically investigated, there are striking variations between GPs in propensity to undertake PSA testing of asymptomatic men. 46 The threshold for onward referral for prostate biopsy in men whose PSA level is "raised" is also a major determinant of prostate cancer incidence, 44 and GPs in urban and rural areas may differ in this regard. The observed higher rural prostate cancer risk suggests that, although men resident in rural areas may be less likely to attend their GP, once there, they may be more likely to have a PSA test and, if their PSA level is raised, to be referred onwards for biopsy.
In Ireland, in common with many other countries, women are encouraged to attend for cervical and breast cancer screening. Effective cervical screening reduces cancer incidence (and mortality) in the population, thus areas with higher screening prevalence might be expected to have lower cancer incidence. Organized cervical screening with regular call-recall has been in place in NI since the late 1980s, and commenced on a nationwide basis in RoI in 2008. While many cervical smears were taken annually before the screening programme started in RoI (i.e. opportunistically), little is known about which women had smears and how often. In the UK, once London is discounted, there are no differences in screening uptake between urban and rural areas. 47 Given this, and the fact that most smears are taken by GPs, and there is higher GP utilization in urban areas, it seems unlikely that differential uptake of cervical screening could explain the higher cervical cancer risk in urban areas. In terms of breast cancer, urban-rural variations in uptake of organized screening might be expected to have a short-term impact on incidence of invasive cancers (during the prevalent screening round), and a longer-term effect on mortality (which was not considered in this study). In RoI, mammographic breast screening was rolled-out gradually during 2000-2007, starting in Dublin, the capital city. In NI, screening was introduced in 1993 and, consistent with patterns elsewhere in the UK, uptake is lower in and around Belfast, the most densely-populated area. 48 All in all, therefore, it is unlikely that the urban-rural difference in breast cancer incidence is due to variations in screening uptake.
Variations in Cancer Attitudes and Help-Seeking
Rural cancer patients have lower expectations of cancer care and are less demanding than urban patients. 49 Such findings suggest there may be differences in cancer beliefs, attitudes and help-seeking behaviour between urban and rural residents. If these differences exist, however, they would be expected to manifest as urban-rural variations in stage at diagnosis (which have been shown in some studies; see for example [50] [51] [52] ), rather than in overall incidence; the investigation of urban-rural variations in stage at diagnosis was beyond the scope of this paper.
Urban-rural variations could also arise as a result of people with cancer symptoms moving to more urban areas to seek management in specialised cancer centers (which tend to be located in cities). Since we only had information on each individual's address at the time of cancer diagnosis, we could not explore this. However, it seems unlikely that such mobility would be extensive enough to produce the patterns seen here.
Variations in Cancer Risk Factors
Smoking is a firmly established risk factor for all six cancers where risk was at least 20 % higher in people residing in urban compared to rural areas (head and neck, esophagus, stomach, lung, bladder and cervix). 53 Notably, for two of the cancers for which the association with urban residence was strongest-lung and head and neck cancer-the attributable risk for smoking is large. 54, 55 In 2010, there were regionallevel variations in current smoking prevalence in NI and RoI, 36 and analysis of data from the 2007 SLAN survey in RoI, 56 conducted by the authors of the current paper, revealed that the prevalence of ever and current smoking was slightly-but significantly-higher in towns, cities and mixed urban/rural areas than in entirely rural areas (ever 50.0 vs. 45.7 %, pG0.001; current 30.0 vs. 24.9 %, pG0.001). While cancer arises from past exposure to tobacco, and such data are lacking for Ireland, it seems very likely that urban-rural variations in tobacco use contribute to the variations in cancer risk observed here.
Some risk factors are particularly relevant for specific cancers. For cervical cancer, persistent infection with certain "high-risk" strains of HPV is considered a necessary cause. 57 There are variations in HPV prevalence across the UK and RoI, albeit at a large geographical scale, 58, 59 and these are likely to explain, at least in part, urbanrural variations in cervical cancer incidence. For malignant melanoma, exposure to UV, particularly intermittent or recreational, is the dominant risk factor. 60 It has been suggested in other countries that urban residents are likely to have greater access to air travel and hence take more foreign holidays. 61, 62 Consistent with this, RoI census data shows that Dublin residents are most likely to travel abroad. 6 In addition, in NI, there are sociodemographic variations in skin cancer knowledge and sun protection practises. 63 Moreover, in RoI, use of sunbeds is higher in urban than rural areas. 64 Thus, variations in exposure to natural and artificial UV sources most probably account for the slightly elevated risk of melanoma in urban areas.
One of the most obvious differences between urban and rural areas is in levels of air pollution. Some large cohort studies have suggested that outdoor air pollution may increase risk of lung cancer, especially in combination with other risk factors such as smoking and occupation exposures, 65 but there does not seem to be much plausible evidence for the role of air pollution in other cancers. Prevalence of exposure to some other established cancer risk factors has been shown to vary geographically in some countries (see for example, alcohol in Scotland, 66 obesity in Finland, 67 HRT in Denmark, 68 ) but similar data is lacking for Ireland. Nonetheless, it is plausible that urban-rural variations in these and other established risk factors-such as physical activity, diet and occupational exposures-contribute to the observed variations in cancer incidence. However, even allowing for the possibility of geographical differences in exposure to known risk factors, there remains considerable uncertainty about what underlies many of the associations observed in this analysis; this is partly a reflection of the limited understanding of the aetiology of several common cancers.
Strengths and Limitations
The major strengths of this study are that it was population-based, used high-quality cancer incidence data and considered multiple cancer sites. However, since it was an area-based analysis, it is possible that the results are due to ecological fallacy. In this instance, such a fallacy could arise from socioeconomic differences in people in urban and rural areas, but the analysis was adjusted for socioeconomic markers, albeit at an area-level.
The only measure of urban-rural status that is available for Ireland as a whole is population density. Inspection of maps confirmed that the most densely populated areas coincided with the centers of the cities and largest towns, intermediate areas coincided with the periphery of cities and moderate-sized towns. Therefore, is seems plausible that population density provides a reasonably measure of urban-rural residence. Our definition of "urban" was a density of at least 15 people per hectare which in some other countries might not be considered particularly densely populated. There may be gradients of cancer risk with increasing population density within areas defined here as "urban", but we had too few cases resident in very densely populated areas to be able to investigate this.
Implications
Our findings have several implications for cancer surveillance and control. Firstly, investigating and monitoring urban-rural variations should be recognized as an important part of cancer surveillance activities at the population-level. Nowadays, many cancer registries in developed countries routinely describe and monitor socioeconomic variations in cancer as part of a responsibility to explore (in)equalities in cancer; our study suggests that similar attention should be paid to documenting the extent to which cancer risk varies spatially. Secondly, analyses of urban-rural variations in cancer incidence and mortality should routinely control for socioeconomic status, to ensure that the independent effects of the two concepts are characterised. However, as this study shows, different socioeconomic measures can have different patterns of associations with urbanization: in Ireland as a whole, urban areas tended to have both higher levels of unemployment and higher levels of educational attainment. Moreover, patterns of association may differ in different countries: in NI, urban areas and areas of socioeconomic deprivation tend to coincide, whereas in RoI, some of the most deprived areas are rural. This suggests that care needs to be taken in each setting to adequately and appropriately control for socioeconomic status. Thirdly, attention should be paid in investigating the explanations for the types of urban-rural variations described here and elsewhere; improved understanding of these is needed if strategies/interventions to eliminate disparities are to be successful.
CONCLUSIONS
During 1995-2007, there were striking urban-rural variations in the incidence of 12 of 18 of the most common cancers in Ireland; these were evident after adjusting for various markers of socioeconomic status. For one cancer-prostate-risk was higher in people resident in rural areas, an association likely to be driven by geographical variations in PSA testing and prostate biopsy. For the remaining 11 sites-which comprised a mixture of cancers positively and negatively associated with socioeconomic status-risk was significantly higher in people residing in urban areas. For some cancers, these raised risks are likely to be explained by variations in healthcare utilization and known risk factors, most notably smoking and HPV infection. For others, there are no obvious explanations and, in the interests of greater equity, further investigation is warranted.
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